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INTRODUCTION  
EF' G'&) H8&)% IPhaseolus vulgaris LJK H,'-')%- L,'&% *MH/,%&)N' *) 6,&7*8*&)O- 2*'% G'N&B-' 
N/)%,*GB%'2 &G/B% PQR /0 %F' 2&*8. H,/%'*) *)L'-%*/) I<&NF&2/ '% &83 :QQ#KJ EF' 8/S H,/2BN%*+*%. /0 
6,&7*8*&) G'&) N,/H ,'-B8%- 0,/M %F' 8/S &L,/-.-%'M- %'NF)/8/L.J EF' *)%,/2BN%*/) /0 )'S G,''2*)L 
8*)'- S*%F F*LF H,/2BN%*+*%. ,&%'- * - % F' NB,,')% %')2')N. IC/-%& ' % & 83 :QQ#K J EF' /GT'N%*+' /0  %F*- 
S/,U S&- %/ '+&8B&%' %F' H',0/,M&)N' &)2 %F' H,/2BN%*+*%. /0 2*00',')% N&,*/N& G'&) 8*)'- 2B,*)L %F' 
2,/BLF% H',*/23 *) & -&+&))&F &,'& /0 <&%/ D,/--/ 2/ $B83 6,&7*8J 
   
MATERIALS AND METHODS
EF' 'VH',*M')% S&- N/)2BN%'2 *) & %.H*N&8 -&+&))&F &,'& I/V*-/*8K &% $W/ D&G,*'8 2/ X'-%' 
N*%.3 <$3 6,&7*8 I8&%*%B2'Y !Z[:>\$9 8/)L*%B2'Y ]"%F :>\^KJ EF' N/MM',N*&8 C&,*/N& G'&) 8*)'-Y C_@C 
!QPQ>3 C_@C !QP!>3 C_@C !QP!`3 C_@C !QP:!3 C_@C !QP:Z3 C_@C !QP>>3 C_@C !QP":3 C_@C !QP]>3 
C_@C !QP]P3 C _@C !Q P]#3 C _@C !QP` :3 C _@C !QP`>3 C _@C !Q#! > I2',*+'2 0 ,/M % F' L')'%*N 
*MH,/+'M')% H,/L,&M /0 ;<65=4=K3 S',' B-'23 G'-*2'- %F' N/)%,/8 NB8%*+&,- -BNF &- 4a,/8&3 65$ 
C/M'%&3 6 5$ 4 /)%&8 & )2 b45 c B,*%*J E F' ' VH',*M')%&8 2' -*L) S &- * ) , &)2/M*7'2 G8 /NU- S *%F ! P 
%,'&%M')%- &)2 %F,'' , 'H8*N&%*/)-J b% S&- B- '2 % F' N/)+ ')%*/)&8 % *88&L' &)2 %F' - /S*)L S&- 2/) ' &% 
!`dQ>d:QQP I%F' 2,/BLF%- H',*/2K S*%F QJ"] M /0 ,/S -H&N*)L &)2 !] -''2- M
e!
J @/, -/*8 0',%*8*7&%*/) 
S&- & HH8*'2 :]Q & )2 !] Q UL  F&
e!
EF' *,,'LB8&, H,'N*H*%&%*/)- *)08B')N'2 )'L&%*+'8. %F' 08/S',*)L H',*/2 &)2 %F' L,&*)- 0*88*)LJ 
EF' M &-- / 0 !QQ L,&*)- % F&% 2' H')2- 2* ,'N%8. /0  - *7' & )2 L,&*)- 0 *88*)L3 H ,'-')%'2 - *L)*0*N&)% 
+&,*&%*/)- &M/)L %F' %'-%'2 8*)'-J EF' 8&,L'-% +&8B'- S',' /G%&*)'2 S*%F %F' C_@C !Q#!> I :#3">LK3 
0/88/S'2 G . 4 a,/8& I:]3P>LK % F&% 2* 00','2 - *L)*0*N&)%8. % / % F' /% F',- 8 *)'&L'- IE&G8' !K J  ^ *%F 
,'8&%*/)-F*H %/ %F' H,/2BN%*+*%. /0 %F' NB8%B,'- S&- /G-',+'2 %F' 0/,M&%*/) /0  %S/ 2*00',')% L,/BH-J 
X)8. % F' 8 *)'&L'- C _@C !QP`:3 C _@C !QP `>3 C _@C !QP:! &)2 C _@C !Q#!> H ,'-')%'2 
H,/2BN%*+*%*'- & G/+' !JQ QQ UL  F&
 /0 % F' Q# e:Qe:Q I Q 2& .K &)2 :Q eQQe:Q I >Q 2 &.- & 0%', - /S*)LK3 
,'-H'N%*+'8.J E F' ' VH',*M')%&8 H8 /%- S ',' N /)-%*%B%'2 G . & L ,/BH /0  0 /B, 8 *)'- S *%F 0 /B, M '%',- 
8')L%F3 GB%  /)8 . % F' %S/ N')%,&8 8 *)'- S ',' N/)-*2','2 *) % F' '+&8B&%*/)J C/MH8'M')%&,. * ,,*L&%*/) 
S&- B- '2J E F' 0 /88/S*)L +& ,*&G8'- S ',' ' +&8B&%'2Y 0 8/S',*)L H' ,*/29 N ,/H N .N8'9 F' *LF% /0  H8 &)%-9 
M&-- /0  !QQ  L,&*)-9 N,/H H, /2BN%*+*%. &)2 L,&*)- AB& 8*%. I)/%'-Y ! f + ',. L//2 % / ]f G&2KJ  E F' 
/G%&*)'2 2& %& S ',' - BGM*%%'2 % / %F' +& ,*&)N' & )&8.-*- & )2 % F' & +',&L'- N /MH&,'2 G . % F' /0  $ N/%%e
g)/% %'-% &% ]RJ   
   
RESULTS AND DISCUSSION  
C/)-*2',*)L % F' 0 8/S',*)L H' ,*/23 * % S &- /G- ',+'2 % F&% % F',' S &- &  +& ,*&%*/) /0  - *V 2& .- 
&M/)L % F' - F/,%'-% H' ,*/2 I "! 2& .-K % / % F' - 8/S', H' ,*/2 I "P 2 &.-K3 S F*NF 2' M/)-%,&%'2 & N ',%&*) 
-*M*8&,*%. &M/)L %F' M&%',*&8- IE&G8' !KJ EF' N.N8' /0 %F' NB8%B,' F&2 &) 'AB&8 %')2')N.3 SF*NF %F' 
M/-% H, 'N/N*/B- H, '-')%'2 HF .-*/8/L*N M &%B,&%*/) S *%F ## 2& .- &)2 % F' 8 &%'-% S *%F ZP 2& .-J E F' 
F'*LF% / 0 %F'  H8 &)%- *-  & ) *MH/,%&)% N F&,&N%',*-%*N 0 /, M' NF&)*N&8 F &,+'-%J b) %F* - - %B2. S',' )/% 
/G-',+'2 -*L)*0*N&)% 2*00',')N'- &M/)L %F' %'-%'2 8*)'- IE&G8' !KJ    
e!
J E F*- , '-B8% & L,''- S *%F < '8/ ' % & 8J I:QQPK S F/ /G- ',+'2 % F&% 
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*)%',&N%*/)- &M/)L L')/%.H'- &)2 ')+*,/)M')%&8 N/)2*%*/)- &00'N% %F' H,/2BN%*+*%. /0 %F' G'&) H8&)%J 
h*-B&8 &- H'N%- &)2 L,&*)- AB& 8*%. &,' * MH/,%&)% 0 &N%/,- % / 2'0*)' % F' G'&)- &N N'H%&)N' 0 /, % F' 
N/)-BM',- &)2 %F' L,&*)- AB& 8*%. + &,*'2 &M/)L % F' M &%',*&8- I E&G8' !KJ =NN/,2*)L h *'*,& '%  & 8J 
I:QQ`K3 %F' ')+*,/)M')%&8 N/)2*%*/)- N/)%,*GB%' %/ -''2 N/&% *)%'LBM')% 2&,U')*)L SF*NF M'&)- %F&% 
%F' N/)-BM', N/)0B-'- * % S*%F /82 G'&)3 SF*NF *- 2* 00*NB8% %/ N//UJ EF' 8 *)'- C_@C !QP`>3 C _@C 
!QP`:3 C_@C !QP]> &)2 C_@C !QP]P F&+' %F' G'-% -N/,'- 0/, L,&*) AB&8*%. IE&G8' !KJ    
 
Table 1. @8/S',*)L %*M' I@EK3 M&%B,*%.3 F'*LF% /0 H8&)%3 M&-- /0 !QQ L,&*)-3 H,/2BN%*+*%. &)2 L,&*)- 
AB&8*%. / 0 2* 00',')% G'&) H8&)% 8 *)'&L'- /0  %F' L,/BH C&,*/N&3 & % $W/ D&G,*'8 2/ X '-%'3 <$3 6,&7*8J 
:QQPJ  
Lineages
FT
(days)
Maturity 
(days)
Height 
(cm)
Mass of 100 
grains (g)
Productivity
(kg ha-1
Grain quality
(note))
i4a,/8& "] Z> "]3Q :]3P> G !J!PP3`: & :3Q 
i65$ C/M'%& "" ## ">3> !Z3#> 2 #">3`] G >3Q 
i65$ 4/)%&8 "` Z" "!3P :!3!> 2 !JQ`:3>" & :3 Q 
ib45 cB,*%* "" Z> "!3Q :!3`Q 2 Z>!3"" G >3Q 
C_@C !QPQ> "] #Z "!3> :Q3>Q 2 !JQ":3P> G :3] 
C_@C !QP!> "P Z] "!3> :Q3QQ 2 Z]Q3:! G :3] 
C_@C !QP!` "P Z` "Q3> :Q3]> 2 Z]"3!Q G :3] 
C_@C !QP:! "P Z: >#3> :Q3"Q 2 !J!]Q3Q> & :3Q 
C_@C !QP:Z "] Z> "`3Q :"3!P N !JQQ"3`# G :3] 
C_@C !QP>> "` Z> >]3> :!3:> 2 ZQZ3!> G :3Q 
C_@C !QP": "] #Z >P3P :!3P> 2 #P]3"P G "3Q 
C_@C !QP]> "` Z" ""3Q :>3ZP N !JQ:#3ZQ G !3] 
C_@C !QP]P "` Z` ">3> :Q3Z> 2 #">3ZQ G !3] 
C_@C !QP]# "] ZP ":3P :>3:> N #>Q3:P G >3] 
C_@C !QP`: "] Z` >Z3> :>3:Q N !J>!Q3]Z & !3] 
C_@C!QP`> "] ## >Z3> :>3]Q N !J:"]3>: & !3Q 
C_@C !Q#!> "! Z! "!3Q :#3"> & !J!!#3:` & :3Q 
CV (%) -- -- 9,55 ns 4,11 16,38 --
i C/)%,/8 NB8%*+&,-J )-Y )/% -*L)*0*N&)%3 0/, $N/%%eg)/% %'-% &% ]RJ =+',&L'- 0/88/S'2 G. -&M' 8'%%', *) %F' N/8BM)- 2/ )/% 
2*00', %/ '&NF /%F', G. $N/%%eg)/% %'-% &% ]RJ D,&*) AB&8*%.Y ! f +',. L//2 &)2 ] f G&2J  
 
CONCLUSIONS  
e EF' &HH,&*-'2 8*)'- H,'-')% F/M/L')'*%. 0/, M&%B,*%.3 08/S',*)L H',*/2 &)2 F'*LF% /0 H8&)%-J     
e EF',' *- L,'&% +&,*&%*/) &M/)L %F' H,/2BN%*+*%. /0 2*00',')% 8*)'-J    
e EF' 8 *)'- C _@C !QP`: & )2 C _@C !QP`> H, /2BN'2 % F' 8 &,L'-% +& 8B'- 0 /, H, /2BN%*+*%. &)2 L, &*) 
AB&8*%.J   
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